Regulation of calcium transport by protein phosphatase activity associated with cardiac sarcoplasmic reticulum.
Canine cardiac sarcoplasmic reticulum is phosphorylated by an endogenous calcium-calmodulin-dependent protein kinase on a 22,000 proteolipid, called phospholamban. Phosphorylation by the calcium-calmodulin-dependent protein kinase is associated with stimulation of the initial rates of calcium transport (Davis, B. A., Schwartz, A., Samaha, F. J., and Kranias, E. G. (1983) J. Biol. Chem. 258, 13587-13591). The present study shows that protein phosphatase activity, associated with canine cardiac sarcoplasmic reticulum vesicles, can catalyze dephosphorylation of the calcium-calmodulin-dependent sites on phospholamban. The activity was maximally stimulated by manganese; fluoride was inhibitory, but its effect was reversible. Dephosphorylation of phospholamban, which was prephosphorylated by calcium-calmodulin-dependent protein kinase, resulted in a reduction of the stimulation on calcium transport rates, particularly at submaximal calcium concentrations. The decrease in calcium transport was associated with a statistically significant decrease in the apparent affinity (EC50) for calcium. Rephosphorylation of phospholamban by the endogenous calcium-calmodulin-dependent protein kinase caused full recovery of the stimulation on calcium transport rates and reversal of the effects mediated by the protein phosphatase. Thus, the calcium pump in cardiac sarcoplasmic reticulum appears to be under reversible regulation mediated by endogenous calcium-calmodulin-dependent protein kinase and protein phosphatase. Such regulation may represent an important control mechanism for the myocardium.